To further improve analytical accuracy in clinical chemistry, proficiency testing needs amelioration in the quality of materials tested and in target value assignment. To obtain information on the actual state-of-the-art in the Lombardy region of Italy, and to examine the behavior of different types of control materials (fresh-frozen human sera and lyophilized matenals), we developed the following experimental design. Two human serum pools and two lyophilized sera were distributed to 32 laboratories for determination of glucose, creatinine, cholesterol, sodium, potassium, and y-glutamyltransferase (y-GT). Each analyte was measured in triplicate on each of 3 days. Target values for the controls were obtained with Reference Methods. The results show a good intralaboratory precision for every component but some accuracy problems for glucose, creatinine, cholesterol, and 'y-GT. Lyophilized materials showed some commutability problems for glucose, electrolytes, and 'y-GT, mainly with dry chemistry technology.
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In the past, external quality-assessment schemes have been an essential tool for improving analytical accuracy.
However, they seem inadequate and insufficient now that enhanced quality requirements call for interlaboratory variability to be decreased to CVs of 3-5%. The reliability of these schemes for assessing quality largely depends on the ability of the test materials used to simulate the clinical specimens currently being analyzed in laboratories.
Among the various types of materials used in quality-control programs are human serum, animal sera, human plasma "converted" into a serum-like state, and albumin solutions. Moreover, the procedures used to stabilize these materials, e.g., freeze-drying or addition of preservatives, 12) , but performed at 37#{176}C.
Results

Outliers.
The results shown in Tables 1 and 2 and in Fig. 1 1A ).
Creatinine.
The data ( 
1B).
Cholesterol. 1E ). The optimization used in routine methods is different from that proposed by the IFCC, which causes the high negative biases reported in Table 2 . Results of lyophilized materials on Kodak analyzers were much higher than expected.
Discussion
Glucose. Overall, the glucose measurement data obtained for frozen sera were satisfactory; the consistent bias from the Reference Method value needs further study; however, it is not so large as to impair the clinical utilization of glucose data. The lyophilized material at lower glucose concentration (Lyol) showed a clear noncommutability with the Kodak method;
whereas Lyo2 behaved exactly like the frozen sera. The two materials were prepared from the same matrix and in a very similar manner, so we have no explanation for the behavior of Lyol.
Creatinine.
The overall quality of creatinine measurement in this study was not completely satisfactory. The high positive biases in the lower range of the method probably indicate the poor specificity of the kinetic Jaff#{233} reaction used by the majority of the participants.
Creatinine concentrations between 90 and 150 moWL are very critical, especially for monitoring kidney-transplant recipients, and precision and accuracy at these concentrations are still suboptimal. The behavior of lyophilized materials was acceptable, but Lyo2 showed an interlaboratory variability greater than that of HSP2, which had an analogous creatinine concentration; this suggests some commutability problem, especially as related to Kodak analyzers (Fig. 1B) .
Cholesterol.
The intralaboratory precision (calculated as VCVW2 + CVb2) for --80% of the participating laboratories met the goal of CV 3% set by the Na- (Fig. iF) .
The noncommutable behavior of lyophilized sera, evident from the data in Table 2 and Fig. iF, analytical methods. The number of data sets in each group in each panel corresponds to the number of valid data sets reported in Table 1 .
shown in Tables 1 and 2 and in Fig. i, 
